INTRODUCTION
Three Hummock Island comprises 7284 ha and is one of the three larger islands in the Hunter Group off northwestern Tasmania ( fig. 1 ). Despite this, there is a surprising dearth of published information about the vegetation. What little there is, either is very general and results from broad extrapolation with little or no fieldwork on the island, or treats specific aspects of the flora within a more general state context. Some vegetation types have been examined in broader systematic studies. Kirkpatrick (1977) sampled the heathland vegetation and Kirkpatrick & Harris (1995) reported the results of an analysis of coastal plant communi ties which included samples from Three Hummock Island. Kirkpatrick & Harwood (1981 , 1983a ) sampled four lagoons on the island in their statewide wetland survey. Oblique or casual references to the vegetation or flora of the island have been made by Atkinson (1890) , Alliston (1966) and some early navigators, including Baudin (Cornell 1974) and Bass (Collins 1802) . The island vegetation has been mapped at 1:500 000 from air photo interpretation (Kirkpatrick & Dickinson 1984) , and land systems, i.e. soil/geomorphic/vegetation units, were mapped by Richley (1984) . The island is known to have been prospected for orchids, and parties of natural history enthusiasts have visited the island from time to time.
The island has been Crown land, held under lease since at least before 1850 but resumed by the Crown in 1976, and subsequently proclaimed a Nature Reserve under the National Parks and Wildlife Act 1970 by virtue of Statutory Rule No. 303 of 1977. Fire management has since become one of the most important issues for the Parks and Wildlife Service. Fire management planning requires information about the vegetation. This was one of the primary motives for the present study. The inventory of species and plant communmes in a Nature Reserve also assists nature conservation planning in a state context. Biological surveys of islands have been recommended as a national priority (McNamara 1989) .
The aims of this study were to prepare a detailed vege tation map, describe the plant communities on the island and the major factors influencing vegetation pattern, and record the higher plants observed on the island.
METHODS
Two weeks were spent on the island between 2 and 14 October 1995. During this time the island was traversed on foot, in order to sample the full range of vegetation types likely to be found on the island as well as all likely plant species habitats. Fifty-nine 100 m 2 plots were located sub jectively, without preconceived bias in the range of vegetation types, and used for descriptions of structure, species composition and, if possible, age since last fi re. A species list was compiled on transects through similar vegetation types and locations of plot and point-based observations were marked directly on an aerial photograph enlargement. Specimens of most higher plant species observed were collected and the material was subsequently lodged in the Tasmanian Herbarium.
Apparent vegetation types were delineated on 1993, 1 :50 000 black and white aerial photographs and checked in the field. Structural nomenclature follows Specht (1970) and plant nomenclature follows Buchanan (1995) . Grid references given in the text are standard AM G grid references from the Tasmap 1:100 000 map sheet 7816 Hunter.
Human disturbances can have a major impact on island species equilibrium (Whittaker 1995) . Historical sources were examined to help determine vegetation change on Three Hummock Island. 
FIG. 1 -Location of the study area and Clarke Island.
A BRIEF HISTORY OF THE ISLAND.
There are very few early historical references to the islands in the Hunter Group. The islands were not known to Europeans at all until Bass' voyage from the east in 1798 through the strait bearing his name. Three Hummock Island was named by Flinders who anchored on the north coast of the island in 1798. The wreck of the Sydney Cove (1797) in the Furneaux Group led almost directly to the discovery of the Strait, which soon after became the route for shipping from Europe rather than around the "Cape of Van Diemen". Interest in western Bass Strait by the early navigators around the turn of the 18th century was probably due in part to the new strategic importance to shipping of the western approaches to the Strait. The earliest reference, albeit indirect, to the vegetation of Three Hummock Island was given by Bass in his journal of his exploratory voyage of 1798 and reported in Collins (1802):
"There was reason to believe, that the sea here had a communication through into the unexplored bight to the eastward of Three Hummock Island; in which case the pointed part of the main, whose vegetation bore so great a resemblance to that of Three Hummock Island, would also be an island." Earlier, Collins further gave the description from Bass of the vegetation of Hunter Island: " ... pointed part of the main, which in height and starved vegetation very much resembled Three Hummock Island." Bowdler (1980) cited an account by Flinders of Bass's landfall on Three Hummock Island where Flinders stated that Bass " ... .found it impenetrable from the closeness of the tall brush wood, although it had been partially burnt not long before".
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Only a few years later, Freycinet (reproduced in Plomlcy 1983) of the 1802 Baudin expedition described his landing on Three Hummock Island:
"We landed only once, towards the western end of Coulomb Bay. Our landing was accomplished easily in a little sandy cove, well sheltered and very snug, whose heads were low and composed of a grey micaceous granite. This part of the island is wooded yet lacking tall trees. A little distance from the shore the terrain is extremely sandy, but on moving further into the interior one finds land of quite good quality covered with several different kinds of plants. We perambulated the woods in different directions. They are so tangled and so obstructed with trees blown down by the winds that we had difficulty getting out of them. We often saw large masses of granite sticking out of the ground." It appears then that the island had dense scrubby vegetation. If the island had been free of fire for millennia, then tall forests with much more open understorey would be expected. Pre-European sources of fire would have been lightning and Aboriginal visitors. Piomley stated (1983: 193) Alliston, pers. comm.) . There is no tall forest near this vicinity today.
Atkinson (1890) reported on a visit to the island in November that year. By this time the island was being leased from the government by Captain John Burgess. Burgess had cleared some areas of the island. Atkinson described his attempts to attain the summit of South Hummock, which, at the first instance, was prevented by the dense scrub. The second successful attempt was also a struggle, "walking, cutting and crawling through one of the densest scrubs I ever experienced ... " Interestingly, the only plants Atkinson mentions are ones collected near the summit and with which he is not familiar, but which occur widely over the island. These were determined for him by Baron von Mueller and are Styphelia lanceolata (most likely Leucopogon australis), Pimelea ligustrina (could this have been P linifolia, which is common?), Phyllanthus gunnii and Boronia polygalifolia (= B. anemonifolia). Atkinson remarks that these are "all rather rare". Except for P gunnii, which is sparsely distributed, these determinations probably represent species which are now extremely common on the island.
Since at least the mid 18005, the island has been a farm, and some of the sandy areas were eventually cleared for stock grazing. Many of these areas arc now reverting to scrub, bur for many years there was regular burning of sandy areas each spring to keep back the scrub and encourage the grasses. Sowing of exotic grass species was carried out, with regular top-dressing with superphosphate and trace elements (Co, Cu) on the more acid soils O. Alliston pers. comm.). Some cultivation occurred on the better home paddocks, and the only known patch of basaltic soil on the island, behind East Telegraph Beach, was cleared, ploughed and sown to potatoes (Alliston 1966 
PHYSICAL DESCRIPTION AND CLIMATE
Location and Climate
Three Hummock Island is situated 30 km north of the northwest corner of the Tasmanian mainland and 4 km east of the northern end of Hunter Island. It is at latitude 40' 25' longitude 144' 55' and so experiences the full impact of the "Roaring Forties" with the consequent strong westerly prevailing wind. The average rainfall is 939 mm per annum. The minimum recorded annual rainfall is 651 mm and the maximum recorded annual rainfall is 1233 mm (Bureau of Meteorology 1996) . Rain falls throughout the year, with a maximum of228 mm in July and a minimum of 1 0 mm in February (Bureau of Meteorology 1996) . The temperature is mild throughout the year, with a daily average minimum of about 13'C and a daily average maximum of about 20'C for February. The daily average minimum inJuly is 8'C and the daily average maximum in the same month is 12.9'C (Bureau of Meteorology 1996) .
Geology and Soils
Three Hummock Island is compact in shape and has about 50 km of coastline, of which about 40 km consist of exposed granite outcrops, while 10 km consist of sandy beaches and dunes.
The geology of Three Hummock Island has been described by Jennings (1976) as "simple, consisting of a single granite pluton, with only small rare inclusions of original host sediments". The granite (Lower Carboniferous-Devonian) is not otherwise known from the northwestern island region of Tasmania. Elsewhere in this region (but absent from Three Hummock), Precambrian sediments predominate (Richley 1984 , Jennings & Cox 1978 . There is a small area of basalt (0.3 km 2 ) about 1 km from East Telegraph beach.
Three contrasting soils are recorded for the island. The soil which overlies the basalt is a brown sandy loam Oennings 1976). Overlying the granite bedrock across most of the island is a veneer of Quaternary sands, which gives rise to dark acid sandy soils with a pH of about 4 (Lees 1976 , Jennings 1976 , Richley 1984 . Quaternary coastal calcareous sand deposits form extensive dune systems, which have been recently stabilised on the west and southwest of the island (Richley 1984) . These sands have a pH of between 8 and 9 (Lees 1976) .
Topography
Low hills exist in a band around the east of the island from the northeast to the southwest ( fig. 2 ). The three highest hills, from which the island is named, are North Hummock 160 m a.s.!., Middle Hummock 100 m a.s.!. and South Hummock 237 m a.s.!. The hills border a broad, flat plain in the centre of the island. The drainage from this plain is blocked by the extensive dune systems to the west, resulting in the development of swamps and lagoons (pI. 1).
Minnetonka Lagoon
VEGETATION COMMUNITIES Scrub on Acid Sands
This formation covers 3976 ha or 54% of the island and is the most common and widespread vegetation type. The typical height of this scrub is between 4 and 5 m and it comprises a dense thicket, usually dominated by Leptospermum conditions but mainly between 2 and 3 m. The species diversity in the younger formation is only slightly higher. For example, in addition to the species mentioned above, there may also be Aotus ericoides, Cassytha pubescens, Melaleuca squamea and Restio complanatus. Comparing paired plots in similar vegetation resulting from the two fire ages, it is evident that an accumulation of brown fibrous peat (Ao horizon) up to 50 mm depth over the dark-grey mineral soil in the older (35 y.o.) formation is reduced to less than 10 mm, 13 years after the subsequent fire.
Most species in the scrub are present in the sedgelandl heath at least at trace levels. It is, therefore, apparent that all the heaths on the island on acid sands have the potential to develop into scrubs with the above species composition.
Burning the scrub vegetation results in different rates of post-fire growth, which apparently vary on the basis of soil drainage. The growth rates in the better drained sandy soils are rapid, and the vegetation returns to scrub in about ten years. Frequent firing is required to maintain species such as Hibbertia procumbens, Epacris lanuginosa, Sprengelia incarnata, Acacia suaveolens and Leucopogon collin us for any length of time in the vegetation on these better drained sites. These sites do not support the more characteristic western Tasmanian sedgeland species, such as Empodisma sp., Lepidosperma spp. or Lepyrodia sp. The lack of recent burning in the drier parts of the island has resulted in the restriction of the drier heaths to relatively small areas, in comparison to the scrub and wet sedgeland heaths, which are maintained for longer periods in the absence of fire.
Sedgeland/Heath
This formation occupies 81 ha or about 1 % of the island, and comprises a subset of the scrub flora In the most poorly drained areas of the island with the exception of areas permanently flooded, acid peat soils have developed.
There are relatively few obligate seeders, and recovery after tire is rapidly achieved, mainly by resprouting. Growth rates are stunted in this environment but, where fire is excluded for long enough, the community succeeds to scrub, as described elsewhere in this study. The greatest species diversity is in heaths recently burnt, when species intolerant of shading are temporarily abundant; for example D. pygmaea and Boronia parviJolia. Xanthosia dissecta and H. prostrata were only found in the most recently burnt areas.
Scrub on Calcareous Sands
This formation is restricted to wind-blown sands of marine origin, mainly occurring behind West Telegraph Beach and along the south coast. It comprises 428 ha, which is 6% of the island, but would have been more extensive in the past, since much of the native vegetation has been cleared for grazing sheep and cattle (pI. 5).
There is a distinctive set of species which characterise these alkaline sands. The dominant species of the scrub are Leptospermum laevigatum, Banksia marginata and Leucopogon australis. Leptospermum laevigatum is replaced by L. scoparium and L. glaucescens on the acid sands. A group of species with a high fidelity [Q calcareous sands includes Myoporum insulare, Acacia sophorae and Dlearia glutinosa. These species may represent the components of a climax scrub-low closed forest vegetation.
The ridges have more depauperate understoreys, while swales are more apparently species-rich, possibly because of more reliable moisture availability together with leaching of nutrients [rom the dune profile. Apart from a whole suite of pasture and exotic species, which have invaded from the old pasture, other characteristic understorey species, though not totally faithful to the scrub on alkaline dune sands, include: Senecio odoratus, Urtica incisa, Apalochfamys spectabilis, Dlearia ramulosa, Actites megalocarpa and Carpobrotus rossii. In swale areas, a grassy bottom of Poa poiJormis with intertussock herbs often occurs, while the ground layer on the ridges is mainly compact leaf litter from the usually dense L. laevigatum scrub. Pendant mats of Rhagodia candolleana and Tetragonia implexieoma are prevalent in scrub which has not been burnt for some time. Herbs such as Galium australe, Daueus glochidiatus, Apium p rostra tum , Dichondra repens and Hydrocotyle museosa are common in the ground layer.
Some areas of alkaline sands have been used as rookeries.
Wetlands
Wetlands comprise 58 ha or <1 % of the island. The main belt of wetlands occurs north to south on the landward side of the marine sands of the west coast, which block westward drainage. Emerald Lagoon is a major wetland, which collects drainage in the headwaters of East Telegraph Creek. Minor estuarine wetlands occur at the mouth of East Telegraph Creek and West Telegraph Creek. The wetlands on the acid sands are freshwater but those nearer the west coast are more saline. The permanent lagoons within the calcareous sands have a higher diversity of wetland flora than either those on the acid sands or those that are ephemeral. For example, Big Lagoon was observed to have more than 20 species, including Triglochin procera, Lemna disperma, Myriophyllum salsugineum in the deepwater zone; then Villarsia reniJormis (with Myriophyllum) and Ranunculus amphitrichus and Eleocharis acuta in the shallow zone within the boundary of the most reliable water level; then a fringing zone of mainly Ranuneulus, Isofepis subtilfissima, Erythranthera sp., Eryngium vesiculosum, COlula eoronopiJolia, Pratia surrepens and Limoselfa lineata; then an outer zone of Melaleuca erieiJolia scrub over a sparse ground cover of Carex appressa. Juncus kraussii is on the wind-exposed edge of the lagoon shore.
TheM eriei/oliaswamp (Hidden Swamp) at GR264264 is immediately behind the toe of the sand sheet and so would be expected to have similar nutrient levels and pH to that of Big Lagoon but, in contrast to Big Lagoon, the water here is intermittent. The wetlands associated with the acid sands are notably depauperate in species, although this varies to some extent with size and water permanency. Intermittent wetlands have floors colonised by "damp" species and are fringed or occupied by M. erieiJolia (and M. squarrosa to a lesser degree). The bases oflarge Melaleuea trees in the permanent water have a moss stocking above the water level, which supports a proliferation of Sehizaea fistulosa. Restio tetraphyflus and Gahnia grandis are common and occur in the zone of most frequent or permanent inundation. Fringing these lagoons are usually dense scrub thickets with Gleichenia microphyffa, Melafeuca spp., Gahnia grandis and Empodisma minus. The only plants recorded in the aquatic zone were Utricularia lateriflora, Restio tetraphyllus and Cryptostylis subulata. Smaller lagoons are fringed with Lepyrodia, which also dominates the swales in the sedgelands.
Emerald Swamp is the single largest swamp on the island; it is an acid paperbark swamp forest, which most closely tits the C3 Coastal swamp Forest classification of Pannell (1992) , because it contains the prescribed dominants M. ericiJolia and Acacia melanoxylon but almost none of the common species meant to typifY the community, although other species are common (e.g. Schizea fistulosa) (pI. 6).
The melaleucas at Emerald Swamp are of similar diameter at breast height (dbh) and height to those at Hidden Swamp; therefore, presumably, both are of the same age since last fire. While there are differences in the permanency of water, some obvious floristic differences are apparently related to other edaphic factors, such as nutrients and pH. Both Big Lagoon and Hidden Swamp were rich in wetland or herbaceous species, whereas at Emerald Lagoon and other acid wetlands the Hora of the aquatic zone was confined to a few species (all absent from the wetlands on the calcareous sands). Few terrestrial species were recorded. Gahnia trifida is replaced at Emerald Swamp by G. Some lagoons have dried up. Minnetonka Lagoon is the most remarkable example of these. This lagoon is blocked by sand dunes, which were cleared late in the 1800s for pasture (R. Alliston, pers. comm.) . Its history is not recorded, but the presence of dead stags of tea-trees (either Melaleuca or Leptospermum) suggests that it was a swamp forest in the past. Since the death of the trees prior to 1951 (R. Alliston, pers. comm.), there has been some severe erosion on the upper slopes of the basin, evidenced by the tree roots which are now 100-200 mm above the ground surface. An accumulation of sands has been deposited in the dry basin floor, and these support the pioneer species 
Eucalyptus viminalis Woodland and Forest
This vegetation type occupies 30 ha or < 1 % of the island.
It is restricted to the marine coastal sands which have mostly been cleared for pasture. The E. vim ina lis forests appear to coincide vety closely with the cleared pasture areas on the southern part of the island (pI. 7). It is not possible to check this entirely, but the boundary between the E. viminalis community on the sand and E. nitida communities on the acid granite soils were found in three situations where a continuous eucalypt cover still existed across these substrates. In more frequently burnt and recently burnt areas, the ground layer includes Poa poiformis, which is typically sparse but can form a dense cover in places. Boronia anemonifolia also occurs in recently burnt forests and survives at least 25 years.
A transition exists between E. nitida forests and scrub communities, the eucalypts reducing in height as they approach more frequently burnt and recently burnt areas, and as they approach the coast. They are replaced by Melafeuca ericifolia tall scrub before the coast is reached, dropping out more quickly on the exposed ridges but getting closer to the coast in the guHies. They are also replaced by M. ericifolia swamp forest in areas of permanent water logging.
In the absence of fire, these forests are likely to replace the scrub communities. They are also likely to become progressively more open with time, given the relatively short life spans of many of the component scrub species: Acacia verticillata is likely to live only 50 years and the other Acacia species less than 130 years. Some examples of continuous regeneration were evident in older E. nitida forests with M. ericifolia scrub understoreys. In such forests there is sufficient light generated by canopy gaps to allow M. ericifolia seedlings to establish and grow to marurity.
This has been observed in the swamp forests ofnorthwestcrn Tasmania (Gibson et at. 1987) .
Rookeries
The area occupied by seabird rookeries has not been determined bur the locations of the larger rookeries are shown in figure 3. Most rookeries have been cleared by firing. The fertile soils are usually sandy and high in phosphates, making them alkaline whether they occur in granite or marine-derived sand. 
Pasture and other Modified Areas
Much of the stabilised calcareous sand dunes have been modified for use as pasture for cattle and sheep grazing. The mapped area comprises 688 ha or 9% of the island and includes extensive areas dominated by Ammophila arenaria, which in the past have largely been maintained by fire for grazing purposes. Some areas have been cleared and sown with introduced species, top-dressed with superphosphate, cobalt and copper. Cerastium, Trifolium, various introduced grasses and a rich variety of other exotic species dominate these areas. Areas of the sand dunes that have been cleared and fired, but not top-dressed or sown with improved pasture species, are now dominated by Poa poiformis on the exposed slopes and on the lee of the slopes by Areas no longer being heavily grazed are now being invaded by pioneering shrubs, such as Cassinia aculeata with winddispersed seed, Melaleuca ericifolia, which, presumably, is also wind-dispersed, and species with long-lived seed stored in the soil, like Acacia melanoxylon and A. verticil lata.
In addition to the pastures, three other areas have been cleared for airstrips, the one at Chimney Corner doubling as a grazing paddock. The area around the houses has garden plants.
Coastal Vegetation
Coastal vegetation comprises sand dune grasslands and shrublands, ephemeral herblands, sedgy and grassy herb fields on sand or peat, coastal heath, shrublands, scrub and grassland. Coastal vegetation as mapped includes low formations directly influenced by coastal processes. This mapping unit comprises 122 ha or 2% of the island.
The area influenced by coastal processes will be larger on an island because of greater exposure to onshore winds from any direction.
The coastal environment on Three Hummock Island can be divided into sandy coasts and rocky coasts. About 10 km of sandy coast occurs, mainly behind East and West Telegraph Beaches and Sandy Spit. On East Telegraph Beach (GR258198), a zonation across a berm, swale and foredune was observed: beach:unvegetated »> front and summit of berm: Ammophila arena ria (associated speciesCarpobrotus rossii, Daucus glochidiatus) »> rear of berm:
A. arena ria (associated species -Isolepis nodosus, C. The zonation along the more exposed West Telegraph Beach differs from that at East Telegraph. Many zonal sequences exist along the beach and, although a uniform sequence could theoretically evolve along the beach in the absence of disturbance, this will not happen because of the dynamic nature of the habitat, which is subject to frequent (more so than the east coast) disturbances, such as storm events (having various effects on sand erosion and deposition, and salt accumulation), fires and wind erosion. Therefore, many stochastic and episodic events cause a scrambling of vegetation patterning. However, logical zonal sequences occur based on species responses to environmental factors.
Smaller beaches on the sheltered southern and southeastern part of the island are more protected from storms and also fire, both because of steep slopes to the rear of the beaches and also because they are less likely to be used as frequent boat anchorages, which are often associated with onshore fires. On these smaller beaches, there is a very dense shrubbery of C. backhousiana, with Melaleuca ericifolia to landward. The Melaleuca forms a narrow discontinous zone arollnd the steeper parts of the coast between the distinctive zone of coastal species and the eucalyptdominated formations (pI. 9).
Many microhabitats occur around the coast. Small herbfields and grassy herbfields occur on patches of perennially wet ground at groundwater soaks or at the mouth of streams. At the northern end of West Telegraph Beach, for example, there is a sedgy herb field in a damp swale. This herb field forms a complete ground cover comprising Carex Coprosma rep ens. On headlands and exposed rocky shores, Stipa stipoides frequently dominates a zone, which may be mainly bare rock and with plants in crevices and on small peaty lenses. These may include Samolus repens, Sarcocornia quinque flora, Luzula flaccida,Juncus kraussii and Limosella lineata. Where Correa backhousiana and Cyathodes juniperina occur together, the latter can be highly wind pruned, while Correa backhousiana does not become wind pruned at all and its growing tips seem to be unaffected by salt winds relative to C)athodes.
THE FLORA
There are 289 taxa of vascular plants from 80 families recorded for the island. There are 60 introduced species. Only rwo species are endemic to Tasmania. The island has a similar number of plant species to Clarke Island (8230 hal in Eastern Bass Strait, which is a similar size to Three Hummock Island and a similar distance from the mainland of Tasmania. Clarke Island has 266 native species (Harris & Reimer 1994) . The compositions of their respective floras differ. The northwestern islands, in general, appear to have a flora with stronger Tasmanian affinities O. B. Davies, pers.
comm., S. Harris, pers. obs., Hope 1978) . This could be explained by the relatively greater isolation from the mainland of King Island and the distance berween King Island and the islands of the Hunter Group. There is no archipelago of islands connecting mainland Australian and Tasmanian floras such as occurs in Eastern Bass Strait, where dispersal may be more easily affected berween the islands of the Curtis, Hogan, Kent and Furneaux Groups. Clarke Island exists close to Cape Barren Island, which is much larger than the nearest islands to Three Hummock. The deepest part of Bass Strait separates King Island from Cape Orway (Blom 1988) . Blom suggested that during the last glacial, Bass Strait was replaced by a saline lake bounded by a ridge to the east (Bassian Rise) and a lower ridge to the west (King Island/Mornington Peninsula Basement Ridge). As the sea level rose during the post-glacial transgression, the deeper sill north of King Island was flooded first about 10 000 years BP. The Bassian Rise was flooded at approximately 8000 years BP. Western Bass Strait has provided a greater barrier to latitudinal plant dispersal than Eastern Bass Strait because of the greater length of separation berween Victoria and King Island.
In terms of island bigeography theory (MacArthur & Wilson 1967) , the number of species recorded is consistent with the species area relationship (fig. 4 ). An interesting comparison can be made berween tbe islands of similar size in figure 4 . Schouten Island has more species than the islands in the group of nearest size. Three Hummock and Hunter Islands are poorer in species, whereas Clarke Island is intermediate in richness. Both Clarke and Schouten Islands have greater habitat diversity. Schouten Island has the greatest variety of substrate types, including dolerite, and is situated in an identified centre of endemism It is clear that both Hunter and Three Hummock Islands are relatively poorer in species than the islands of eastern Tasmania. Both Hunter and Three Hummock Islands have low geological diversity. Hunter Island is mostly quartzite with old, unconsolidated sands. Three Hummock Island, in addition, is very uniform in habitat with only two major substrate types: acid sandy and gravelly granitederived substrates and alkaline sands of marine origin, as well as a small number of habitat types. In the past, the basalt has been cleared, cultivated and ploughed. Clarke Island is only slightly more diverse, containing Silurian metasediments, granite, calcareous marine sands and calcarenite. Even Deal Island, which is smaller than Three Hummock Island and Hunter Island, and is more remote from larger land masses, has a relatively rich flora in comparison to the Hunter Group Islands. Tasman Peninsula (Brown & Duncan 1989) and Little Green Island (S. Harris and A.M. Buchanan, pers. obs.) are shown to be speciespoor in relative rerms. Looking further than the high correlation of species numbers and island size, explanations for the relative numbers of species amongst these islands may be found in any number of other factors, such as climate, relative proximity to other islands and land masses, degree of human modification, time since isolation, and proximity to centres of endemism and palaeogeographic refugia. Furthter work is necessary on data from all Tasmanian offshore islands before the role of these factors is clarified.
Calcarenite Comparing the species list from this study with that of Cameron (1984) from the heathland and scrub around Ordnance Point in northwestern Tasmania, indicates that Three Hummock Island flora is a depauperate subset of the northwestern Tasmanian coastal and near coastal flora.
GENERAL DISCUSSION
The vegetation of Three Hummock Island has changed a lot since the cessation of extensive grazing activity on the island in the 1970s. Areas that were formerly open shrubland and grassland are now heavily colonised by scrub, mostly dominated by Leptospermum laevigatum. These areas provided the main grazing runs for cattle and were burned every year (J. Alliston, pers. comm.) . On the siliceous acid sands and gravels over the granite, extensive fires maintained the vegetation as heath and sedgeland. Eucalyptus nitida is heavily coppiced and the diameter of the underground lignotuber is estimated in some cases to be up to 3 m in diameter. This eucalypt can survive a high fire frequency although it is an element of the taller eucalypt forests in the more fire protected parts of the island.
The most extensive fires in recent times occurred in 1982 and burnt across most of the island. Subsequent fires in 1984 "burnt out country which was missed in the 1982 fires" (R. Alliston, pers. comm.) . The areas of taller eucalypt forest and Emerald Swamp were missed by these fires, but which was probably introduced as a windbreak has now grown into thickets near the homesteads. An exotic tree grows at the Spring (Salix sp.). On the coast, Senecio elegans, Euphorbia paralias and Ammophila arenaria are the most striking introductions. Senecio elegans is more firmly established on the dunes of the western side of Three Hummock Island than anywhere else in Tasmania. Apart from growing occasionally on the strand line, the best development was observed to be on the north faces of dunes, especially in the disturbance zone around penguin burrows. The long-term effect of this introduction on native plant communities (at present it occurs amongst marram grass) is not known, but certainly the common name "elegant groundsel" is justified by the blaze of purple in early Ocrober. Marram grass (A. arenaria) occurs around the coast, effectively stabilising the youngest dunes at Chimney Corner and the berm and primary dune face at East Telegraph Beach.
Vegetation Management
Weeds Weeds have been introduced over along period of occupation of the island. Most of the weeds are concentrated around rookeries, where soil fertility and ground disturbance is maximised. The pasture grasses and associated weeds are found throughout the calcareous sandy areas which were preferentially cleared for pasture development. The coastal zone is exposed to sea-borne seed introductions (e.g. Euphorbia para/ius). Weed control on the island would be expensive. Therefore, only those which pose a pernicious threat to nature conservation values should be targetted for control or eradication.
The establishment of E. para/ius on the coast should be prevented. It is capable of aggressive colonisation of berms, foredunes and coastal herb fields, and has the potential to displace native species, particularly in the latter habitat. The seed source for these plants is likely to come from both the west and the east (see Harris & Kirkpatrick 1996) according to seasonal sea current flows. Establishment in this nature reserve would provide a reservoir of propagules which could invade much northwestern and western coastline.
The thistles Carduus pycnocephalus and Cirsium vulgare are prevalent in Ranger Rookery, where they form dense patches. The Ranger Rookery had been burnt more recently than any others. Burning the rookeries will encourage weeds such as thistles. Rookeries do not need to be burned at all. They can exist in association with dense tussock grass or in a shrubby or scrub understorey.
The concentration of exotics around the buildings at Chimney Corner need not be a management problem. African Boxthorn (Lycium ferocissimum) is the exception. Planted on many Bass Strait islands last cemury, it was an excellent wind break. If left uncontrolled it can spread and form large patches of impenetrable scrub and completely suppress other vegetation. Birds spread the seeds, which exacerbates the problem.
Plant die back Symptoms consistent with cinnamon fungus (Phytophthora cinnamomi) mortality were observed in scattered small patches on the island.
Even if the fungus was determined to be present on the island, it is difficult to envisage appropriate measures to prevent its spread or to see whether control of spread would have any significant effect on the vegetation. There is an apparently low diversity of plants on the island which are susceptible to the fungus at the population level. It is possible that the fungus may have already run its course OIl the island and depleted populations of susceptible plants such as Epacris lanuginosa in some habitats.
Fire Management
The purpose of fire management is to maximise £lora diversity and long-term survival of component species. It is clear that the island has been dominated by scrub vegetation for at least as long as the island has been known by Europeans. Fire is required as part of the management regime for the island, because most of the communities require fire. We suggest some areas should remain unburnt for long periods. Fire exclusion areas should include the rookeries, much of the coastal vegetation, wetland and wetland perimeter vegetation and some patches of taller forest and dune scrub. A fire management plan is required for the island.
